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PURPOSE:To so form a conductive layer having a fine pattern that it excells in its dimensional accuracy. 
CONSTITUTIONS a gate insulation film 34A, an electrode material layer 36 for gate electrodes and a conductive 
materia! layer for preventing reflections which is made of TiN, etc., are deposited in succession. Then, a dry etching 
treatment is performed using a resist layer 40A as a mask, and thereby, a part 38A of the conductive materia! layer 
is left while it is patterned. The thickness of the resist layer 40A is so determined that it is sufficient for the patterning 
of the conductive material layer but not sufficient for the patterning of the electrode material layer 36. After the 
removing of the resist layer 40A, a dry etching treatment is performed using the conductive material layer 38A as a 
mask, and thereby, a part of the electrode material layer 36 is left while it is patterned. The laminate comprising the 
left part of the electrode material layer 36 and the conductive material layer 38A is used as a gate electrode. The 
laminate comprising the conductive material layer 38A and the resist layer 40A is used allowably as a mask. 
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(57) [Abstract] 
[Objective] 

conductive layer of fine pattern dimensional accuracy is 
formed well. 

[Constitution] 

On gate insulating film 34A electrode material layer TiN or 
other conductor layer for 36 for gate electrode and 
anti-reflection is accumulated in sequential. 

patterning doing conductor layer with dry etching treatment 
which designates resist layer 40A as mask, part 38 A of 
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JSegi5 38A 3 

lc(*£yfcivgg<z>JI$i:-f'5 ( , 

UvXHl 40A 38A £ 

IS 36 £/\£-->yLT: r ttI#Ji 36 etR^ 

nmtfm 36 a^su&tf ssa *g 

mntfm 3sa si>vv7.kji 4oa ©ms* 


conductor layer it remains. 

£csi«l3a$:ffrOA is enough, patterning to do conductor layer, 
but patterning to do electrode material layer 36, it makes 
thickness of extent which is not enough. 

After removing resist layer 40 A, patterning doing electrode 
material layer 36 with the dry etching treatment which 
designates conductor layer 38A as mask, portion of electrode 
material layer 36 it remains. 

It uses residue of electrode material layer 36 and laminate of 
conductor layer 38A as the gate electrode. 

Zlt is possible to use laminate of conductor layer 38A and resist 
layer 40A as the mask. 



mm® i mnttmztimuzm. mm \ <d 
m <d ± 1 z m w. <z> 1 \ * - > £ m -r-s u v x 1- 1 £ 


[Claim(s)J 
[Claim 1] 

On insulating film which covers surface of substrate for 
electrode orafter forming first conductor layer for 
metallization, step 0 which forms second conductor layer for 
anti-reflection on said first conductor layer 

step 0 which forms resist layer which possesses desired 
pattern on theaforementioned second conductor layer with 
photolithography treatment 
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Specification 

[000 u 


patterning doing aforementioned second conductor layer with 
dry etching treatmentwhich designates aforementioned resist 
layer as mask, portion of theaforementioned second conductor 
layer step 0 which remains 

After removing aforementioned resist layer, portion of 
aforementioned first conductor layer including step which 
remains with dry etching treatment whichdesignates residue 
of aforementioned second conductor layer as mask by the 
patterning doing aforementioned first conductor layer, 

residue of aforementioned first conductor layer and 
conductive layer forming method 0 which uses the laminate 
of residue of aforementioned second conductor layer for 
electrode or as the conductive layer for metallization 

[Claim 2] 

On insulating film which covers surface of substrate for 
electrode orafter forming first conductor layer for 
metallization, step 0 which forms second conductor layer for 
anti-reflection on said first conductor layer 

With step which forms resist layer which possesses desired 
pattern on theaforementioned second conductor layer with 
photolithography treatment, thickness of said resist layer the 
patterning to do aforementioned second conductor layer, it is 
•?-CHeug{f^ui)p5tterning todo aforementioned first conductor 
layer, those which are set to extent which isnot enough and, 

patterning doing aforementioned second conductor layer with 
dry etching treatmentwhich designates aforementioned resist 
layer as mask, portion of theaforementioned second conductor 
layer step D which remains 

As portion of aforementioned first conductor layer it remains 
with theaforementioned resist layer and dry etching treatment 
^-wfiiiih-^'etT plates the laminate of residue of aforementioned 
second conductor layer as mask by the patterning doing 
aforementioned first conductor layer including step which 
removesaforementioned resist layer, 

residue of aforementioned first conductor layer and 
conductive layer forming method 0 which uses the laminate 
of residue of aforementioned second conductor layer for 
electrode or as the conductive layer for metallization 

[Description of the Invention] 
[000!] 

[Field of Industrial Application] 

As for this i!«l*i,*^fcigS3&®&M««s 

conductive layer of fine pattern which is used as 
semiconductor device or other electrode or metallization, it is 
somethingwhich assures improvement of dimensional^:!- 
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[0002] 
[0003] 

[0004] 

IS . J.-S.Maa et al.:J.Vac.Sci.Tcchnol.B9(3), 
May/Jun 1 991 p.l 596-1 597 Xf£ P.E.Riley et 
aLSolid State Technology Feb. 1993 p.47-55 H 

[0005] 
[0006] 

1-241125 #&$g, nmW- 5-55130 4§-&«i3?# 
BS). $fcTiNfll$fflLN-S^>£4>^btLTL\^(^] 
* IS , & Pwl BS 60-240 127 4> ffi . & &*) BS 
61-185928 -^«L ^MB8 63-232432 -J§'^$B^ 
#BP.)o 
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accuracy by using conductor layer for the TiN or other 
anti-reflection as mask for especially patterning. 

[0002] 

[Prior Art] 

Until recently, following (J2 ) - method like (jp4 ) is known 
thefor electrode or patterning is done conductor layer for 
metallization as method which. 

[0003] 

As shown in (J2 ) Figure 19, after forming conductor layer 3 
on insulating film 2 whichcovers surface of semiconductor 
substrate 1, resist layer 4A-4C which possesses desired 
pattern with widely known photolithography treatment is 
formed, conductor layer 3 selectively dry etching isdone with 
these resist layer as mask. 

[0004] 

silicon oxide film and silicon nitride film where etching 
velocity is slow as mask for the(jp2 ) patterning are used, (for 
example Japan Unexamined Patent Publication I lei 2- 125425 
disclosure reference). 

In addition, laminated film which laminates resist layer on 
silicon oxide, silicon nitride or other inorganic film as the 
mask for patterning is used, (for example J.-S.Maa et a!.: 
Journal of Vacuum Science & Technology 139 (3), reference 
such as May/Jun 1991 p.1596-1597 or P.E.Riley et al. -.Solid 
St ate technology Fe b. 1993 p.47-55 ). 

[0005] 

resist layer of light-absorbing dye entering is used occasion 
where patterning is done on (jp3 ) high reflectivity substrate 
as mask for patterning. 

[0006] 

Occasion where patterning is done on (jp4 ) high reflectivity 
substrate antireflective film isprovided in surface of conductor 
layer which patterning it should you do. 

As antireflective film, method which uses silicon nitride film 
is known and (Reference such as for example Japan 
Unexamined Patent Publication Hei 1- 241 125 disclosure, 
Japan Unexamined Patent Publication Hei 5-55 1 30 
disclosure ), also the method which in addition uses TiN film 
is known, (Reference such as for example Japan Unexamined 
Patent Publication Shovva 60-240 127 disclosure. Japan 
Unexamined Patent Publication Showa 6 1- 185928 
disclosure, Japan Unexamined Patent Publication Showa 6 
3- 232432 disclosure ). 

[0007J 
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[Problems to be Solved by the Invention] 

When patterning of fine metallization is done with method of 
(J2 ) which youinscribed, there is a undesirable where 
metallization yield rate decreases with thingfmicroloading 
effect of etching velocity ) where etching velocity changes 
according to metallization interval (space width ). 
[0008] 

As shown in namely, Figure 19, there being a kind of pattern 
which space width decreases to order of resist layer 
4A,4B,4C, as shown in Figure 20, extent etching velocity 
where space width is narrow decreases has . 

Because of this, when it tries to do etching of predetermined 
amount with the site where space width is narrow, with site 
where space width iswide, it becomes etching excess, film 
reduction of insulating film 2 or other base film increases has. 

[0009] 

In addition, when inscribed with becomes in opposite 
direction the space width small, there are also times when 
etching velocity increases. 

As shown in namely, Figure 21, there being a kind of pattern 
which space width decreases to order of resist layer 
4a,4b,4c,4d, as shown in Figure 22, etching velocity increases 
has accompanied by decrease of space width. 

Because of this, etching of desired amount is done with site 
where space width is wide when it requires, with site where 
space width isnarrow, it becomes etching excess, when 
selectivity for substrate is low, asshown in site of X> ,X : , 
substrate coming out occurs, is. 

[0010] 

Furthermore, as description above with fine metallization 
patterning, there is also a undesirable where metallization 
yield rate decreases with thing (microloading effect of etching 
shape ) where etching shape or dimension changes according 
to space width. 

[0011] 

As shown in namely, Figure 23, when metallization layer 
3P,3Q which crowds by doing dry etching with resist layer 
4P,4Q which crowds as mask is obtained, width W D of the for 
example metallization layer 3P almost becomes equal in 
width W 0 of resist layer 4P, (W 0 AV 0 ). 

Vis-a-vis this, as shown in Figure 24, when metallization 
layer 3R which isisolated by doing dry etching with resist 
layer 4R of width W 0 which isisolated as mask is obtained, as 
for width W, of metallization layer 3R, (W, >W D )being 
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general to become large, in comparison with width W D which 
isshovvn in Figure 23 exception with etching of WSi 2 /poly 
Silaminate (Those which laminate \VSi 2 layer on poly Si 
layer. ), there arealso times when it becomes W, <W D . 

[0012] 

As example which becomes \V, >\V D , as etching gas when 
etching itdoes Al alloy making use of BC 1 3 /CN , as etching 
gas when etching itdoes poly Si layer or poly side layer 
(Those which laminate silicide layer on poly Si layer. ) 
making use of Cl : /0 2 . Cl 2 /N : or SF 6 /C 2 Cl 3 F 3 etc etc, it is. 

In addition, in magnetron RIE (reactive ion etching ) device 
which it mentions later as theexample which becomes Wj 
<W n , concerning Figure 18 as etching gas when etching it 
does poly side layer making use of HBr/SF6 etc, it is. 

[0013] 

By way, as description above there being a fine metallization 
patterning, there is also a undesirable where metallization 
yield rate decreases with increase (Decrease of anti- mask 
selectivity ) of amount of film reduction of resist or other 
mask. 

[0014] 

Regarding namely, dry etching, chemical reaction of gas and 
mask in addition to ion or particle which had kinetic energy 
film reduction occurs in the mask it collides to mask due to . 

When particle which had kinetic energy collides to mask, 
mask, as with Figure 25 shown in resist layer 4S, becomes 
kind of shape where shoulder falls. 

angle of shoulder of mask, reaches kind of value where 
sputtering efficiency becomes best. 

But, actual angle does not become with 45 deg whose 
efficiency is goodpurcly with physical sputter etching. 

Surface where shoulder of mask "~77 setting " with calls 
phenomena which sputter is done, can make shoulder is called 
"facet " with. 

[0015] 

As for Figure 25, dry etching doing conductor layer 3 with 
resist layer 4S as the mask, being something which shows 
step which forms metallization layer, asfor line width 
(metallization width) K, it is set to small value which is close 
to thickness T of conductor layer 3. 

As shown in Figure 25, 77 setting occurring, until facet 
leftand right touches, top of resist layer 4S exists, amount of 
film reduction:de T, of resist is equal to amount of film 
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fr^^P^vX^X-^-Wcfc^T, x-y^> 
y^'XirLT BCIj /CU &mi*X Al 

>^LfcBSi=#€>*T.fcto)-e&y, ^ti{w**i(i 

[0019] 

x-y^l/^'TX^irLr^ffl^^-SUvXh^CO 

x ^ > V CO "7 <T ^7 P P - t-» y ?Jb £ & * 
[0020] 

l>U?A<Su|g| 25-27 !cMLTBlj^L/iJ:7 

seisco^$ffl^(c#^rieiscox^>^T 
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reduction of resist of fully large pattern conductor layer 
(material being etched layer) in comparison with film 
thickness T of 3. 

[0016] 

However, as shown in Figure 26, etching advancing, when it 
reachespoint where facet left and right touches, as for amount 
of film reduction:de T : of resist, it becomes larger than 
amount of film reduction of resist of fully large pattern in 
comparison with film thickness of conductor layer 3. 

This, that probably will be, because sum total of component 
of the film thickness direction of setting and resist 
etching velocity of film thickness direction becomes film 
reduction velocity of resist, thinks inventor. 

[0017J 

This kind of phenomena extent where metallization width 
becomes small isremarkable. 

Extent effective anti- resist selectivity where namely, 
metallization becomes thin decreases. 

[00I8J 

Figure 27 is something which shows line width Kdependency 
concerning with resist film decreasing quantity and ami- resist 
selectivity and resist taper angle;th. 

resist taper angle;th, as shown in Figure 26, is extrapolation of 
facet of the any and angle which bottom surface of conductor 
layer 3 crosses. 

In microwave plasma X-> Thea sinensis L. (tea ) which it 
mentions later concerning the Figure 16, as etching gas being 
something which is acquired occasionwhere etching it does Al 
alloy making use of BC 1., JC\ : , accordinglo this with (Anti- 
resist selectivity decreases. ) which resist film wear quantity 
increases attendantupon decrease of line width K. resist taper 
angle;th it increases data of Figure 27, you understand . 

[0019] 

When thickness of resist layer which is used as etching mask 
is made thin, focus depth of photolithography becomes deep, 
microscopic pattern formation becomes possible. 

In addition, by fact that thickness of resist layer is made 
thin, also microloading effect of dry etching is decreased. 

[0020] 

But, as mentioned earlier in regard to Figure 25-27, because 
effective selectivity for etching mask of metallization 
attendant upon narrowing of metallization decreases, when 
resist layer is made thin, resist layer disappearing in the 
etching, metallization reaches to line break, is. 
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Therefore, it is not possible to make resist layer excessively 
thin. 

[0021] 

Decrease or other problem of anti- mask selectivity which 
accompanies narrowing of pattern is solved, it develops 
etching technology which possesses high selectivity vis-a-vis 
mask it is necessary to adopt mask whichpossesses high 
selectivity. 

method of (jp2 ) which you mention earlier is effective as the 
method which makes selected etching ratio for mask high. 

[0022J 

But, with method which uses silicon oxide film as mask for 
patterning,silicon oxide film, there is a problem that does not 
function as antireflcctive film. 

Concerning antireflcctive film it mentions later. 

In addition, with method which uses silicon nitride film as 
mask for the patterning, there is a problem that antireflcctive 
function of silicon nitride film is insufficient. 

When on that, even with any method, it is decided that after 
etching mask of inorganic remains in surface of metallization 
or electrode,substrate experiences high temperature with 
postprocessing, mask peeling off from surface of metallization 
or electrode with difference of thermal expansion factor of 
mask and conductor, it becomes particle, yield rate there is a 
problem that decreases. 

[0023J 

When by way, metallization is formed on high reflectivity 
substrate, there is a undesirable where with substrate surface 
dimensional accuracy of pattern decreases with diffuse 
reflectance . 

[0024] 

As shown in namely, Figure 28, when when there is a step 
depending upon the insulating film 5A,5B, through 
metallization material layer 6 A to substrate surface, through 
mask 8 which forms resist layer 7A, possesses desired pattern 
vis-a-vis the resist layer 7 A irradiating light 9, it does 
exposure in surface of the semiconductor substrate 1, Light 
being reflected with inclined surfaces AB, CD of 
metallization material layer 6 A where reflectivity is high, 
light turns to domain resist layer 7A weshould not expose, 
said domain is exposed to light. 

When after this, resist development is done, resist layer 7 
which possesses kindof pattern which is shown in Figure 29 is 
acquired. 
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[0025] 

bvXt-H 7 It. m 29,30 IZTf.t ^OiZW-iB^X' 

29,31 &?izi&mm 

5A.5B l-ft*tlfcfi|I»-e(*«f®»«*<¥R!K 


aa&jSKiits w 2 (osiJ«-eaiy-¥>Bjfi8^-r 

[0026] 
[0027] 

h 32 (c^^-j:d(-»is i ±izmm 
m 5 xi;y-hass io m^mm \ \ & 

i ia t?-mmm io icgr amsm i ib <t£ 
^-rs«&. js&fl. na mi w A cfcyts 

^?liib®>£ w n W 

# y, m 33 icifv-r £-5(c&&fl, lib ^y-h'i 
®/s io fr^tHtzimizm&zh&zttffo 


[0025] 

As for resist layer 7, as shown in Figure 29,30. with flat part 
cross section shape tobccome rectangular and desired width 
\V, is acquired, but as shown in Figure 29, 3 1, with portion 
which was put between to insulating film 5A,5B cross section 
shape becomes semicircle and and only width VV : which is 
narrower than desired width \V, canacquire. 

9 tLXWiffitt M Because of this, dry etching doing metallization material layer 
6 A with resist layer 7 as mask, when it forms metallization 
layer, in metallization layer it meansthat becoming thin and 
line break occur with portion of the width \V : . 


[0026] 

When metallization is formed on high reflectivity substrate, 
there is also a problem that the pattern dimension differs in 
site where reflectivity differs. 

[0027] 

As one example, as shown in Figure 32, being covered 
insulating film 5 and gate electrode layer I0 on substrate l, 
after forming insulating film 1 1, when insulating hole 1 1 a 
which reaches to substrate surface due to dry etching 
treatment whichdesignates resist layer 12 as mask and 
coupling hole 1 lb which reaches to gate electrode layer 10 it 
forms, dimension W B of coupling hole lib becomes large in 
comparisonwith dimension \V A of coupling hole I la. 

This way when dimension of coupling hole I lb becomes 
large, as position alignment room with photolithography 
process decreases, shown in Figure 33 is formed to position 
where coupling hole 1 lb slips from gate electrode layer 10 is. 


cc7)$sm. geftgjg 13 it, f-b&mm loiss 

z<Dt:5ummnz<{z\t,m-\Mz&w.'£;i± 

JSC 

[0028] 

Z>(D\t. Uv7.hH 12 O?L0)iE& R tfX&<te 
[0029] 

■ftztt* y^rh'jy^f^y^tmizis^xit. u 
vxhzmir&izmifiz^LTi^mftmzit 

iz£-DZjW-is£mf$.Lx^&o 


As a result, metallization layer 13 is formed, in order shunt to 
p'^^JdEafcte^Erpde layerlO and substrate surface in electrical. 

To prevent this kind of situation, it is necessary to enlarge 
position alignment roomdesign, causes decrease of degree of 
integration. 

|0028] 

As for dimension of coupling hole becoming large with site 
where the reflectivity is high, with thing, as for reason where 
diameter R ofhole becomes large, following way it is 
explained by factthat diameter R ofhole of resist layer 12 
becomes large. 

[0029] 

Regarding namely, photolithography technology, resist to 
dissolve only photoirradiated part amountdisassembling 
photosensitizer which has made difficult in developer, itmelts 
in developer, pattern is formed with . 
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tot, E134 in^-f £?lr?L (Dug Rfi, M% 
[0030] 

UvXHf 12 (DT?Hzft&T Ztsfr zmw 
^b(7)£3t;rc7b<bvXr-Jf 12 l^*D^btl--i)o 

zotzth. uvxk Hi 2 icisiixaFfi&sia&ttfc 

[0031] 
[0032] 

L^U^b. m 35 I Infill 5 * ST5 

#A L JUvXh-H 15 £M"f U^xMg 15 


UvXKi 15 COII^ a,b (*, UvXM 15 
x£«tLTBB$g#Jg 14 £K ^-rx->^>^"LTgE 

icii^ifi]^-efcs„ 

[0033] 

3JiSWJS(75S®lcS5tl»ifcJS^SSitTycJSSt 

^iSit-r-sroii^sij-e&y. l^jwiecn)© 


decomposition amount of photoscnsitizer increases, when 
exposure energy is increased. 

Therefore, as shown in Figure 34, it increases diameter R of 
hole, attendant upon increase of exposure energy. 

10030] 

Like gate electrode layer 10 when object where reflectivity is 
high exists in lower of resist layer 1 2, it can add to resist layer 
12 reflected light from this object. 

Because of this, effective exposure energy which is absorbed 
in resist layer 12 becomeslarge in comparison with site where 
reflectivity is low. 


Because with method of Gp3 ) which you mention earlier, dye 
which absorbs light for exposure is added to resist layer, 
decreaseof dimensional accuracy certain extent can be 
controlcd with reflection of light. 


But, as shown in Figure 35, when dye entering resist layer 15 
whichpossesses desired pattern with respect to metallization 
material layer 14 whichcovers insulating film 5 is formed, 
cross section shape of resist layer 15 becomes taper which 
pulled hem. 

As exposure energy of resist becomes deep from resist 
surface, attenuation itdoes this, as for dimension of resist 
pattern, extent where exposure energy becomes small is thing 
by fact that it becomes thick. 

hem a,b of resist layer 15 dry etching doing metallization 
material layer 14 with resist layer 15 as mask, when forming 
metallization layer, etching is done with dry etching , 
becoming thin occurs in metallization layer, is. 

In addition; as for resist layer 15, because dye is included, the 
resolution with photolithography process decreases. 

Therefore, method of aforementioned (jp3 ) is unsuitable to 
the narrowing of pattern. 


On one hand, because method of (jp4 ) which is mentioned 
earlicr.under resist layer providing antireflective film in 
surface of conductor layer,controls light reflection, being 
effective in order to prevent decreaseof dimensional accuracy 
with light reflection , furthermore there is not either a problem 
which is in method of aforementioned (jp3 ). 


Therefore, disassembly of photoscnsitizer is promoted, 
diameter R of holcbecomes large. 

[0031] 


[0032] 


[0033] 
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10034) 

But, because method of aforementioned (jp4 ), although 
antireflective film isused, uses resist layer of sufficient 
thickness as etching mask, microloading effect at timeof dry 
etching is decreased is not possible . 

[0035] 

objective of this invention conductive layer which possesses 
microscopic pattern is tooffer novel conductive layer forming 
method which dimensional accuracy well can be formed. 

10036] 

[Means to Solve the Problems] 

As for conductive layer forming method which relates to this 
invention, on insulating film whichcovers surface of substrate 
for electrode or after forming first conductor layer for 
metallization, patterning doing aforementioned second 
conductor layer with dry etching treatmentwhich designates 
step 0 aforementioned resist layer which forms resist layer 
which possesses desired pattern on aforementioned second 
conductor layer with step,, photolithography treatment which 
forms second conductor layer for anti-reflection on said first 
conductor layer as the mask portion of aforementioned second 
conductor layer after removing step 0 aforementioned resist 
layer which remains, Portion of aforementioned first 
conductor layer including step which remains, it is something 
which it makes residue of aforementioned first conductor 
layer and to use laminate of residue of aforementioned second 
conductor layer for electrode or as conductive layer for 
metallization with dry etching treatment whichdesignates 
residue of aforementioned second conductor layer as mask by 
the patterning doing aforementioned first conductor layer. 

[0037] 

There being this kind of conductive layer forming method, 
thickness of resist layer patterning to do second conductor 
layer, it is enough, but patterning to do first conductor layer, it 
is possibleto set to extent which is not enough. 

And, without removing rear resist layer of patterning of 
second conductor layer, it ispossible with dry etching 
treatment which designates laminate of the residue of resist 
layer and second conductor layer as mask by patterning doing 
the first conductor layer as it remains, portion of first 
conductor layer to remove resist layer. 

[0038] 

[Working Principle] 

According to method of this invention, when patterning doing 
the first conductor layer, it can use residue of second 
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% 2 CD&mt mtLXlt. TiN mXit TiON is 

mzmi^zzttfuz. mz.it tin js-ci± 

3 0-5 On m m IS. 0) W £ VS.ttt K6 JtS& H !# b *t 
[0039] 

( z ffl ^ & b v x h jg CD ji $ $ n < f £ C t i)< T? 

# . 7 * h ' J V 7 7 -f X m V CD & ;S Jt $ (Si ± 
[0040] 

l^ii^te, M 1 osi«ttH*/^-->^r 

[0041] 

[mm: 

111-1115 1*, Z<D&WO)-mi&M\zmhMOS 

Si IC 0$L)££7fktt(D-C\ &*<omiztii&t 


[0042] 

(l 'J=J>J&^fc-&*3?tfc£«E 30 <D£i 

^K^b^^-JUK^)!! 32 zmmt&o 


?L 32A.32B £*Tf£. 

?L 32A.32B rt©S«^oB^i^bUTv'J=l>^- 
^^•YK^b^-Sy-h$g,1tflI 34A.34B 

IftftHE 34A.34B (tLT[*»Si 3 N„ BlSffl^Tt 
U\ 

[0043] 

(2)Sl£±ffil-tfe£Hg 32,34A,34B £ffi-3f>r- 

hw®mcomm&® 36 £j£»Lfc&, us 
a 36 o)±\z%.$,m±mm^y^yy^*9m 


conductor layer as etching mask. 

As second conductor layer, be able to use TiN layer or TiON 
layer etc, with the for example TiN layer anti reflective effect 
is acquired with thickness of 30 - 50 nm extent. 

[0039] 

Therefore, when patterning doing second conductor layer, 
thickness of resist layer which is used is made thin, it is 
possible , focus depth with the photolithography process can 
improve. 

[n addition, when patterning doing first conductor layer, 
because residue of the second conductor layer as etching 
mask is thin, microloadiag effect is decreased. 

[0040] 

In addition, as inscribed, when laminate of residue of resist 
layer and second conductor layer it uses, as etching mask 
because patterning is done the resist layer is removed first 
conductor layer with step which, step which inorder to 
remove resist layer becomes independent is unnecessary. 

[0041] 

[Working Example(s)] 

Figure I -Figure 15 being something which shows production 
method of MOS type IC whichrelates to one Working 
Example of this invention. Process which corresponds toeach 
figure ( 1 ) - explains ( 1 5) to sequential. 

1.0042] 

Held insulating film 32 which consists of silicon oxide with 
widely known selective oxidation treatment is formed in 
surface of semiconductor substrate 30 which consists of ( 1 ) 
for example silicon. 

insulating film 32 has hole 32 A,32B in order to arrange 
active domain. 

oxidation doing substrate surface inside hole 32 A.32B, it 
forms gate insulating film 34A,34B which consists of silicon 
oxide." 

As insulating film 34A,34B, making use of Si ; N" 4 film it is 
good. 

[0043] 

Being covered insulating film 32,34A,34B in (2) substrate 
top, after accumulating electrode material layer 36 for gate 
electrode., it accumulates conductor layer 38 for anti-reflection 
and the etching mask with respect to electrode material layer 
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As electrode materia! layer 36, poly Si layer or poly side 
(for example WSi 2 /poly Si layer ) can be used. 


stz.mmttm 38 tLxit.-uN mx.it ton 

* ;u T-*7tfv v 3 >) ;£ X \t JS J£ 1$ X 

(* TiON JSSfflL>St«lwffi3tir i fgxii g f£ 
<03te£ffl^<&i*£» 30-50nm Sga&ftf&fcl*,, 


[0044] 

(3)0 3-5 rox?f-eii. 'jyy^^-r Mic 

cfc y RFF1B CD b £->£JfM^-S> . 

S 38 £SoTUvXhJf 40 
[0045] 

1"-£>;i3rct£7X^ M.,\ ,M B ^^L-CUvXhH 

40 \zm%m(D% uv $f»ss*f*. 

[0046] 

(5) &lc % Uv*MS 40 (rSlMJI^j&U RlfH 

(75 l/^^-T^bvXhlS 40A.40B 

UvXhJf 40A.40B fl)J¥$(4, M4#Jg 38 £/ < 

7L\£ 0.5 x/ m l-t&ZttfX^&o 
[0047] 

(6) UvXhJg 40A.40B £ 77.^ tth^^^J 
T g S ttH3 8 A,3 8 B( I ^T^ag Stf r§ 3 8 <Z> - 

[0048] 

(7) 7v^y<fmimz^)UisXi~m 40A.40B € 

^i^yuvxi-Ji 4oa,4ob ^ i^^Lr^cfct^ 


In addition, be able to use TiN layer or TiON layer as 
conductor layer 38, it isaccumulation possible each layer with 
CVD (chemical * vapor * deposition ) method or reactive 
sputtering method . 

thickness of conductor layer 38 makes minimum thickness 
where antireflective effect is acquired, asit is possible , uses 
for example TiN layer or TiON layer when light of the i-line 
or g-linc is used for exposure, 30 - 50 nm extent it should 
havebeen. 

[0044] 

With step of (3) Figure 3-5, desired resist pattern is formed 
with photolithography treatment. 

First, being covered conductor layer 38 in substrate top by 
spin coating method, etc it forms resist layer 40. 

[0045] 

(4) Next, exposure is done. 

Through light blocking mask M A ,V1 B which possesses 
namely, desired gate electrode formed pattern optical UY 
forexposure is irradiated to resist layer 40. 


(5) Next, it administers development to resist layer 40, resist 
layer 40A,40B whichpossesses desired pattern it remains. 

conductor layer 38 patterning to do thickness of resist layer 
40A,40B, it is enough, but patterning to do electrode material 
layer 36, may be to extent which is notenough thin, for 
example 0.5 ;mu m can make. 

[0047] 

patterning doing conductor layer 38 with dry etching 
treatment which dcsignates(6) resist layer 40A.40B as mask, 
conductor layer 38A.38B (Which portion of conductor layer 
38 ) it remains. 

This time, as etching gas, Cl 2 should have been used. 
[0048] 

resist layer 40A.40B is removed with (7) ashing . 


As another method, it is possible to remove resist layer 
40A.40B with washing etc which uses organic solvent. 
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( 8) # 'ItfJl 3 SA,3 8B £ V 7. f-S -f X-y 

^vniz^mmttm 36 £^-->?'lt 
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[0050] 

nmtm 36 CD/\ 0 £-->yiCfclNT.X-y^> 
^"XiLTIi. Cl 2 /0 2 , Cl 2 /SF„ . HBr/SF 6 s 
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[0051] 

(9) 3E*iJ8 42A.42B StX$6SSg 32 £^7X?i:L 
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^LT, 42A.42B IC^fl^'ftlM KX'* 
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-fa., 

if£46S, ,46S 2 SO'F b-f^liS 46D, ,46D ; ^ 
ifbtt-l),, 

MOS It>7>v^ T A it. fllllJS 42A, V— X 
P1HK46S, St/K L-f lSlif£46D, £#t;£CDT: 

fey. mos §yi-7>vx£ t b lis usis 42B, 

7-X«46S 2 SI/Kb^>pItU46D 2 
tCDT?fe^ 0 

[0052] 

(10) cvd mmi~£y&m±miz^5yi>*$ 
t a ,t b &mmm 32 zm-oxmrmmm 48 

48 <hLTfi,vUa>*+-y--<Kjjl. *>'J 
BPSG(7KP^-U^WB£#5X)§ii^£ffll^:: 


1 0049] 

patterning doing electrode material layer 36 with dry etching 
treatment whichdesignates (8) conductor layer 38A,38B as 
mask, electrode materia! layer 36 A,36B (Which portion of 
electrode material layer 36) itremains. 

electrode material layer 36 A and laminate of conductor layer 
38A form gate electrode layer 42 A, electrode material layer 
36 B and laminate of conductor layer 38B form gate electrode 
layer 42 B. 

[0050] 

In patterning of electrode materia! layer 36, as etching gas, 
gas which includes Cl 2 /0 : x Cl 2 /SF S . HBr/SF 6 . HBr/0 2 or 
other 0 2 or F should have been used. 

When gas which includes 0 : or F is used, the titanium dioxide 
where vapor pressure is low in surface of TiN (Or TiON ) 
(TiO/nO-, ,Ti 2 0 3 ) or the fluoride titanium (TiF 3 ) is formed, 
controls etching advance of TiN (Or TiON ). 

Because of this, layer of TiN (Or TiON ) carries out function 
as the etching mask in fully. 

[0051] 

With (9) electrode layer 42A.42B and insulating film 32 as 
mask source region and drain region of low impurity 
concentration are formed by selectively filling ion ION of the 
conduction type decisive impurity in substrate surface. 

That again and, after respectively providing side spacer 
44A,44B in electrode layer 42A,42B,you inscribed, source 
region and drain region of high impurity concentration are 
formed bydoing selective ion implantation process in same 
way. 

As a result, source region 46S, ,46S ; and drain region 

46D; ,46D 2 which in each case possess the low concentration 

part are acquired. 

As for MOS type transistor T A , being something which 
includes electrode layer 42A S source region 46S, and the 
drain region 46D, , as for MOS type transistor T H , it is 
something which includes electrode layer 42B, source 
region 46S : and drain region 46D 2 . 

[0052] 

Being covered transistor T A ,T U and insulating film 32 in 
substrate top by (10) CVD method.etc it forms interlayer 
insulating film 48. 

As insulating film 48, silicon oxide film, silicon nitride 
film. PSG (phosphorus silicate glass ) film. BPSG (boron 
* phosphorus silicate glass ) film etc can be used. 
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* phosphorus silicate glass ) film etc can be used. 
[00531 

resist layer 50 which possesses desired connecting hole 
formation pattern on insulating film 48 with (11) 
photolithography treatment is formed. 

When insulating film 48 has transparency, because conductor 
layer 38A.38B which forms each gate electrode layer works 
occasion where exposure is administered to resist layer 50 as 
antirefleetive film, with upward direction of gate electrode 
layer dimensional accuracy of resist pattern issatisfactory. 

[0054] 

coupling hole 48b,48c for coupling hole 48a. gate for source 
is formed in insulating film 48 with the dry etching treatment 
which designates (12) resist layer 50 as mask. 

As mentioned earlier in surface of conductor layer 38A.38B, 
case titanium dioxide, fluoride titanium or other insulating 
film isformed, coupling hole 48b,48c minding conductor layer 
38A,38B respectively in order to obtainsatisfactory electrical 
contact, in order to reach to electrode material layer 36 
A,36B,it forms. 

When insulating film is not formed to surface of conductor 
layer 38A.38B, in order toreach to surface of conductor layer 
38A.38B, it is possible to form coupling hole 48b,48c. 

After this, resist layer 50 is removed. 

[0055] 

Being covered insulating film 48 and coupling hole 48a-48c 
in (13) substrate top, it accumulates Al or Al alloy or other 
metallization material layer 52. 

That and, with respect to metallization material layer 52 
conductor layer 54 for the TiN or TiON'or other anti-reflection 
and etching mask was expressed with step of the Figure 2, it 
forms in same way. 

[0056] 

resist layer 56 which possesses desired metallization pattern 
on conductor layer 54 with (14) photolithography treatment is 
formed. 

[0057] 

patterning doing conductor layer 54 with dry etching 
treatment which designates( 1 5) resist layer 56 as mask, 
conductor layer 54A,54B,54C (Which portion of conductor 
layer 54 ) it remains. 

After removing resist layer 56, patterning doing metallization 
material layer 52 with dry etching treatment which designates 
conductor layer 54A,54B,54C as mask, metallization material 
layer 52 A,52B,52C (Which portion of metallization material 
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[0058] 

f*E«lW® 52 ^/^-^>yLfc*M^v^K- 
38A,38B(XI* 54A,54B,54C)i:CDaJB^"7X^i: 


d<7) *-5(=f *t > 1Sffi*f IS 36 52 

[0059] 

TiN ^7b<x^5 L ><7"s'X^<tLT^^'Ufc^C < !: 
£S£i£lWc4^ 13 16.17.18 IznU-tfti 3 S 

t-73XT? TiN.WSU ,/K'J Si ^X^^f-SH 
[0060] 

El 16 {Z.-z-tta-fcy^X^JZyTW-mZ 

^7X7fv>/< 60 CDJDSll^iis 

62 6<IS(i-ibH§i:ttlc. 60 in*. -7 

?'*r-Dl/ 64 66 £frLT 2.45GHz 

f*^t-^mn 68 *<tsitt>*i, me 68 ict*. 

2MHz <Z>SSJ§;&3S RF ^^5„ 
60 Wirl*. JLy^lsflSX 0 

VAC IC&l^ft&o 
[0061] 

60 WT*(i.7-1'^P-Ki:»i|a>fflffef^ 
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layer 52) it remains. 

metallization material layer 52 A and laminate of conductor 
layer 54A form the metallization layer 58S, for source of 
transistor T A . 

metallization material layer 52 B and laminate of conductor 
layer 54B form the metallization layer 58G, for gate of 
transistor T A . 

metallization material layer 52 C and laminate of conductor 
layer 54C form the metallization layer 58G 2 for gate of 
transistor T H . 

[0058J 

There being a Working Example which you inscribed, Figure 
8 or electrode material layer 36or patterning it did 
metallization material layer 52 with state whichremoves resist 
layer with step of Figure 15, but without removing resist 
layer, it is possible to do patterning resist layer and conductor 
layer 38A,38B (Or 54 A,54B,54C )\vith with laminate as 
mask. 

When it makes this way, when electrode material layer 36 or 
patterning doing metallization material layer 52, resist layer is 
removed by dry etching . 

Therefore, independent step in order to remove resist layer 
becomes unnecessary. 

| 0059 j 

In order TiN layer it is effective as etching mask and to 
verify .etching is done experiment which was done 
TiN,WSi : , poly Si with gas which includes 0 2 and F making 
use of dry etching deviceof 3 kind of kinds which are shown 
in Figure 16,17,18. 

[0060] 

Figure 16 is something which shows one example of 
microwave plasma X>y Thea sinensis L. (tea ). 

As it can provide solenoid coil 62, through waveguide 66 
from magnetron 64, the microwave MW of 2.45 GHz is 
supplied to chamber 60 , to periphery of the plasma chamber 
60. 

It can provide electrode 68 which keeps suffering treatment 
wafer (substrate ) WF inside chamber 60, high frequency 
source RF of 2 MHz. is connected to the electrode 68 . 

As etching gas G is supplied, bottom of chamber 60 is 
connected to the exhaust means VA C inside chamber 60. 

10061] 

Inside chamber 60, with synergistic action of microwave and 
magnetic field plasma of uniform * high density it is a 
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[0063] 

80 WICfi, ffi«^X/\ WF t«^r 
-5^1 82 7b<i6ftbtl.-Cfcy.®® 82 IZlt. 

i3.56MHz (nmrnmrn rf m%$i£tixi^z>„ 

lz «fcy ^?x/ \ WF (Di® dTO^&tl B tfJfcfiE 
*HS = 

JKJE^ 80 tDTSPIi. VAC l::Jgf££ 

[0064] 


H 16 (c^f-J;?&:7^P;J&:77X7X^^$ 
ffil^C TiN.WSi ^X^^L^^, 2i0)m 
1 irS-r.fcd^— 5A<#e>Hfc 0 
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generatable under broad ranged pressure. 

ion energy which incidence is done it is a controllable in 
wafer WF issupplied by adjusting high frequency electric 
power which to electrode 68. 

[0062] 

Figure 17 is something which shows one example of 1ZCR 
plasma X-y Thea sinensis L. (tea ). 

In periphery of plasma chamber 70, as it can provide magnet 
coil 72, with inside of coil 72, pipe which passes through 
cooling water CL is provided in periphery of chamber 70. 

As microwave MW of 2.45 GHz is supplied, etching gas G is 
supplied to the chamber 70 . 

etching chamber 74 is connected by bottom of chamber 70, 
plasma stream PL issupplied to chamber 74 , from chamber 
70. 

electrode 76 which keeps suffering treatment wafer WF is 
provided inside chamber 74, high frequency source RF of 
13.56 MHz is connected to electrode 76 . 

bottom of chamber 74 is connected to exhaust means VA C. 
[0063] 

Figure 18 is something which shows one example of 
magnetron RJE device. 

electrode 82 which keeps suffering treatment wafer WF is 
provided inside reaction chamber 80, high frequency source 
RF of 13.56 MHz is connected to electrode 82 . 

Inside reaction chamber, as parallel magnetic field B is 
formed to surface of wafer WF by unshown coil or permanent 
magnet , etching gas G is supplied from upward direction. 

bottom of reaction chamber 80 is connected to exhaust means 
VA C. 

[0064] 

(A ) microwave plasma X*y Thea sinensis L. (tea ) was used 
when 

Making use of microwave plasma X-y Thea sinensis L. kind 
of (tea ) which is shown in the Figure 16 when etching it docs 
TiN.WSi, kind of data which isshown in following Table 1 
acquired. 

[0065] 

[Table I ] 
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[seem] 

#]& can 

[nm/^] 
TiN WSi, 

(\VSi,/TiN) 

1 

50/0 

0 

179 195 
114 211 

1.09 

2 

29/1 

3.3 

1.85 

3 

48/2 

4 

149 328 

2.20 


C^i-S^s SStfrlt **XE*-5mTorr, 
RF(2 MHz)/ ■? 7 — =30 W . V-f-jP^y^— (V-Jf 
* K a > CD 7 -/ - K W. Sfc ) = 1 6 0 m A . M m tfi W 7k 
;S£=20 deg c, ±iaa-r;Htt3iE=20.5A, T£U=J 
'OHESS 7.5A T*&ofc 8 
[0066] 

m l f^cfctvli's Cl, ir o, £3s*DT-€><!:» TiN CD 

[0067] 

(B)1£CR 3^X-7l.y**£tefflL7=if£ 
(SI 17 f^-f Jo&ECR^Xv'X^^&ffl 
LT 40nm CDlI£<D TiN $ 5 MSlZLy^VLtz 
tZ^ TiN li. %<t'X^>?'£*l&7^fc 0 
C CO t £ CD X v =f- > & ft. |i . Cl : /O, 
=25/1 Isccnu #xr±=2mTon\ RF(13.56MHz)/ \ 
D — -34W , 7-f7aS (2.45GHz) /< 9 - 
= 1400\\\ SS^*;"S/t=15 deg C t?fc^fco 
[0068] 

iSlC 40nm CDll^CD TiN 5 fl-ftTCXy^i/?" 
StlfctLTt/FiN C0X-7^>^*ii^li s 8nm/ 

tot, TiN CDX-y^l^Mli, 8nm/#Isi"F 

[0069] 

TiN<h|5]*JCD^#T? WSi, ./"K 1 ; Si$x>>^>^L 
fete*). 2 ic^-Tck^^f-'-^^bn 

[0070] 
[fU] 


in this case, fixed condition gas pressure=5 mTon\ RF (2 
MHz ) power=30W % microwave power (anode current of 
magnetron ) was = 160 mA, electrode cooling water 
tcmperature-20 deg above-mentioned coil 
current=20.5A. bottom coil current 7.5A. 

[00663 

According to Table 1, when O, is added to CU , the etching 
velocity of TiN decreases, selectivity for WSi ; 
improvesunderstands . 

[0067] 

(B ) ECR plasma X-y Thea sinensis L. (tea ) was used when 

Using ECR plasma Xy Thea sinensis L. kind of (tea ) which 
is shown in Figure 17, when 5 min etching it does TiN of 
thickness of 40 nm, etching itdid almost not do TiN. 

etching condition of this time was CI, J0 2 =25/1 1 sccrru gas 
pressure-2 mTorr, RF (13.56 MHz ) power---34W, 
microwave (2.45 GHz ) power=1400\V, electrode cooling 
water temperature^ 15 deg C. 

[0068] 

Temporarily, TiN of thickness of 40 nm being 5 

min, assuming, that etching it was done, etching velocity of 

TiN isequivalent of 8 nm/. 

Therefore, as for etching velocity of TiN, you can say that 
equivalentof 8 nm/ it is below. 

[0069] 

With condition which is similar to TiN when etching it does 
WSi, , poly Si, kind of data which is shown in following 
Table 2 acquired. 

[0070] 

[Table 2] 
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±v?yym [nm/#] 1 J? it 

TIN WSii ff'JSi WSi 2 /TiN #(/Si/TiN 


< 8 281 242~250 > 35. 1 > 30.3 


— MtLX. WSU /tH'J Si-200/150nm 
-TKJSS- TiN JS#vx^<!:LrK^x^>^r 
WSi : , Ttf'J Si 05 TiN C:*ff *aHRj£ 
lis ^tL€tl>35. 1 . >30.3 ^"-y \- 

x-yfi/^J 30%fT#ofc£:LT4> TiN jf 

# 13.9nm tl±"CfctLli\ TiN SliX^V^ 
[0071] 

-*.TiN IS£ WSi. Jf±T?£StKlt(!Ii:LT 
l^t<©±:-*"54\TiN JS<DJ?£A< 30~50nm T? 

fz TiN ®|*, X-^>^VX^<tt-C + ^|C^Hg 
[0072] 

(C)"7^hP> RIE ^g^fflLfcli^ 

LT TiN.WSi, ,tK'J Si &X.v*lsfLtzkZ.h* 


dc 


g 3 ros^Jt^bf+^-r-St. wsi 2 /7tf»j 

Si-200/I50nm CQTK'J-tM KJf £ TiN Jl£77.? 

It 47.8nm fctUi'^Cirf^k-So 

*fc,WSi 2 /#<J Si-100/100nm T?feHl*»TiN 


As one example, when dry etching it does poly side layer of 
VVSi; /poly Si-200/150 nm with the TiN layer as mask, 
because selectivity for TiN of WSi 2 . poly Si, eachone > 
35. 1 , > 30.3 is, assuming, that overetching 30% it did, if the 
thickness of TiN layer is 13.9 nm or greater, TiN layer 
functions as etching mask. 


On one hand, when when you use, as antireflectivc film use 
light of the i-line or g-line for one for exposure with respect to 
WSi; layer,thickness of TiN layer satisfactory characteristic is 
acquired TiN layer with 30 - 50 nm. 


Using kind of magnetron RIE device which is shown in 
Figure 18, when etching itdoes TiN,\VSi 2 , poly Si, kind of 
data which it shows in following Table 3 acquired. 


When it calculates from selectivity of Tahle 3, when dry 
etching it does poly side layer of WSi 2 /poly Si~200/150 nm 
with TiN layer as mask, if thickness of TiN" layer 30% wc do 
overetching, 47.8 nm it should have beenespecially it means. 

In addition, if it is a WSi 2 /poly Si= 100/100 nm, thickness of 


Therefore, with respect to WSi 2 layer TiN layer which it 
accumulatesas antireflective film is something which 
functions in fully as etching mask. 

[0072] 

(C ) magnetron RIE device was used when 


Wt?«)I^>9SffB, HBr/SFs 
5/45sccm , F£ jl =20mTorr » RF J< 1 — 
[SOW s S&^SfS "-30Gauss , ^ £P ?K >S it -40 

'073] 
S3] 


TiN WSi 2 # 'J Si 


etching condition of this time was HBr/SF ( , = 1 5/45 seem, 
pressure-20 mTorr s REpower=250\V\ magnetic flux 
density=30 Ga uss, cooling water temperature^40 deg C. 


[00731 
[Table 3] 


« ife -| 

WSh/TiN * 'i Si/TiN j 
8.2 12.1 ! 


[0071] 


Page 20 Paterra Instant MT Machine Translation 


JP1996017758A 

JfCDd^fi, 26.6nm(^— M*— x.yj- 30%)fc*l 
i££^Zt±<b> -g> 0 

[0074] 
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[0075] 

--^^'^-^^fcliXv^^^^X^^^^CD 
T? K -7 -< X > 0" B# CD V -f 2 P □ — xV -~> <f 

[0076] 

If t <7) m m £ X y =f > >f -7 X ? t L T ffl ^ & <t , 

cm 1 ] 

Z C7)^B^cr)-S]5£^JICf^^ MOS ic (Dm& 

[d]2] 


[113] 
[H4] 
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TiN layer 26.6 nm (over etching 30% ) itshould have been, 
understands . 

[0074] 

In a word, because with dry etching which uses gas which 
includes 0 2 and F, selectivity of poly side for TiN is high,TiN 
layer can use understands as etching mask. 

When TiON layer is used in place of TiN layer, because 
selectivity of the poly side for TiON furthermore is high, 
function as etching mask improves more. 

[0075] 

[Effects of the Invention] 

Like above, according to this invention, when for electrode or 
the patterning doing conductor layer for metallization, 
because it tried to use conductor layer for TiN or other 
anti-reflection as etching mask, when patterning doing 
conductor layer for ( 1) anti-reflection, focus depth with 
photolithography process improves by fact that resist film 
thickness ismade thin, microscopic pattern formation becomes 
possible. When for (2) electrode or patterning doing 
conductor layer for metallization, because etching mask is 
thin, microloading effect at time of dry etching isdecreased, 
thing or other effect to which dimensional accuracy improves 
isacquired. 

[0076] 

When on that, it uses conductor layer for anti-reflection and 
laminate of thethin resist layer, as etching mask there is also a 
additional effect to which the independent step for resist layer 
removal becomes unnecessary. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a substrate sectional view which shows gate insulating 
film formation process in production method of MOS type IC 
whichrclates to one Working Example of this invention. 

[Figure 21 

It is a substrate sectional view which shows deposition step of 
electrode material and conductor whichfollow step of Figure 
1. 

[Figure 3) 

It is a substrate sectional view which shows resist application 
step which follows step of Figure 2. 

[Figure 4] 

It is a substrate sectional view which shows resist exposure 
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step which follows step of the Figure 3. 
[Figure 5] 

It is a substrate sectional view which shows resist 
development process which follows step of Figure 4. 

[Figure 6] 

It is a substrate sectional view which shows conductor etching 
step which follows step of the Figure 5. 

[Figure 7] 

It is a substrate sectional view which shows resist removal 
process which follows step of Figure 6. 

[Figure 8] 

It is a substrate sectional view which shows electrode material 
etching step which follows step of the Figure 7. 

[Figure 9] 

It is a substrate sectional view which shows source * drain 
formation process which follows step of the Figure 8. 

[Figure 10J 

It is a substrate sectional view which shows interlayer 
insulating film formation process which follows step of the 
Figure 9. 

[Figure 11] 

It is a substrate sectional view which shows resist pattern 
formation process which follows step of Figure 10. 

[Figure 12] 

It is a substrate sectional view which shows connecting hole 
formation process which follows step of Figure 1 1. 

[Figure 13] 

It is a metallization material which follows step of Figure 12 
and a substrate sectional view which shows deposition step of 
conductor. 

[Figure 14]" 

It is a substrate sectional view which shows resist pattern 
formation process which follows step of Figure 13. 

[Figure 15] 

It is a substrate sectional view which shows metallization 
patterning step which follows step of the Figure 14. 

[Figure 16] 

It is a sectional view which shows one example of microwave 
plasma Thea sinensis L. (tea ). 

[Figure 17] 
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[H23] 

&£iEf8JBOX^>tf3Rj5Z£jjj-rS 


[U24] 


[025] 
[H26] 

0 25 0)*^«fcyx^>y*«iiffLfc!KiJi^ 


[HI28] 
[H129] 
[030] 


It is a sectional view which shows one example of ECR 
plasma X-y Thea sinensis L. (tea ). 

[Figure 18] 

It is a sectional view which shows one example of magnetron 
RIE device. 

[Figure 19] 

It is a substrate sectional view which shows status where 
etching velocity decreases with thenarrow space. 

[Figure 20] 

It is a substrate sectional view which shows relationship 
between space width and the etching velocity. 

{Figure 21 } 

It is a substrate sectional view which shows status where 
etching velocity rises with thenarrow space. 

{Figure 22 } 

It is a substrate sectional view which shows relationship 
between space width and the etching velocity. 


It is a substrate sectional view which shows etching status of 
crowding metallization layer. 

{Figure 24 } 

It is a substrate sectional view which shows etching status of 
isolation metallization layer. 

It is a sectional view which shows etching status of mask in 
fine metallization patterning. 

{Figure 26} 

It is a sectional view which shows status which etching 
advanced from incase of Figure 25. 

{Figure 27 } 

line width and resist film wear quantity, it is an anti- resist 
selectivity and a graph which shows relationship with resist 
taper angle. 


It is a substrate sectional view which shows resist exposure 
status on group boardwhich possesses step. 

{Figure 29 } 

It is a substrate top view which shows resist development 
status of Figure 28. 


{Figure 30 } 
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It is a sectional view which parallels to X-X&apos; line of 
Figure 29. 

{Figure 31 } 

It is a sectional view which parallels to Y-Y' line of Figure 
29. 

{Figure 32} 

reflectivity of substrate being site , it is a substrate sectional 
view which shows the connecting hole formation 
circumstance when it differs. 

{Figure 33 } 

It is a substrate sectional view which shows metallization 
circumstance when connecting hole formation positionslips. 

{Figure 34 } 

It is a graph which shows relationship between exposure 
energy and the diameter of hole. 

{Figure 35 } 

It is a substrate sectional view which shows formation process 
of dye entering resist layer. 

[Explanation of Symbols in Drawings] 

30 

semiconductor substrate 

insulating film 
34 A 

insulating film 
34 B 

insulating film 
36 

electrode material layer 
38 

conductor layer 
40 

resist layer 
42 A 

electrode layer 
42 B 

electrode layer 
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48 

48 

tmm 

insulating film 

50 

50 


resist layer 

52 

52 


metallization mater 

54 

54 


conductor layer 

56 

56 


resist layer 

58S1 

58 S<SB>X/SB> 

58G1 

58 Gl 

58S1 

58 S<SB>K/SB> 

58G2 

58 G2 

58S1 

58 S<SB>K/SB> 


metallization layer 

TA 

TA 

TB 

TB 

TA 

TA 


transistor 

Drawings 


cum 

[Figure 1] 
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[03] [Figure 31 
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